Isolation and characterization of a T lymphocyte mutant defective in the protein kinase C signal transduction pathway.
The phorbol ester TPA is a potent protein kinase C (PKC) activator and a cofactor in the activation of the human Jurkat leukemic T cell line. We have studied the implication of the PKC signaling pathway in the process of T cell activation by generating TPA resistant mutants of Jurkat. These mutants were obtained by recovery of cells that survived a growth arrest induced by TPA. Several cellular phenomena dependent on TPA were dramatically altered in the mutated cells. The mutants were unable to form homoaggregates upon TPA stimulation. Moreover, they did not produce interleukin-2 after activation through engagement of the T cell receptor, in the presence of TPA. These results suggest that the PKC signaling pathway activated by TPA is defective in these cells. In an attempt to define and locate the defect present in the mutants, we have analysed the biochemical properties of PKC, the cellular receptor of TPA. The increase in kinase activity and the translocation of the enzyme to the plasma membrane after stimulation by TPA appeared to be normal in the mutants. We hypothesize that a metabolic step, critical for the completion of T cell activation, distinct from protein kinase C, is impaired in the mutant cells.